The aim of the research is to investigate the expression of the cell cycle relative proteins (P53, P16, Cyclin D1, and Ki67) in Esophageal Cancer (EC) patients of the Chaoshan area, China. In China, Chaoshan has the high incidence of EC. Different areas have shown different rate for expression of these proteins in EC. We investigated the expression of p53, p16, cyclinD1, and ki67 for the first time in Chaoshan. In this research, DNA was extracted from formalin fixed and paraffin embedded tissues of esophageal cancer (EC) patients. The expression level of proteins cycle was detected by using immunohistochemistry (IHC). And the data was checked by χ2 test or Fisher's exact test of SPSS17.0. The positive immunohistochemical staining of p53, p16, cyclinD1, and ki67 were observed in 65.7% 39.2%, 69.1%, and 83.5% specimens respectively. There was a positive correlation between p53 positive staining and p16, cyclinD1, ki67 staining at p < 0.05. CyclinD1 has the high correlation with ki67 at p < 0.05. A significant inverse correlation was considered between the expression of p16 and cyclinD1 and there was no correlation observed between p16 and ki67. In Conclusion, this study demonstrated the high expression of p53, Cyclin D1 and Ki67 and low expression of P16 and the association of these cell cycle relative proteins in esophageal cancer are new data in Chaoshan area of China. Geographical distribution of EC on the molecular basis is revealed in this research.
Introduction
Esophageal Cancer (EC) is ranked as the eighth most common cancer globally and is at number six because of causing death [1] . Most of the EC cases occur in Asia, especially some areas of China having high incidence like Linxian and Huixian counties of Henan area [2] . Many genetic and environmental factors are considered as a cause of EC [3] [4] .
Wang Lidong demonstrated two EC susceptibility genes, i.e. Asian phospholipase gene type (PLCE1) and riboflavin hormone transporter gene (C20orf54), by using genome-wide association analysis on chromosome No. 10 of human beings [5] . It is widely accepted that tumorigenesis is a complex and multi-step process that takes place when tumor suppressor genes are inactivating, and oncogenes are activated [6] . Like other cancers, EC is also a complex of a multi-step process which involves many regulatory factors along with many oncogenes and tumor suppressor genes.
Different molecular events are associating with EC which take place sequentially or simultaneously and their combined effect causes disorder in cell cycle by disturbing cell cycle regulation mechanism which leads to malignancies with aggressive and uncontrolled cell proliferation. Some proteins can help in the diagnosis and treatment of tumors because of their important role in the regulation of the cell division cycle [7] , and they also participate in different regulatory pathways within cells. Still, a lot of research is required to conquer the disease. In the current cancer research, two proteins, p53, and pRb play a key role in cell cycle pathways. In this case, p53 showed different expression rate in the different area [8] .
P53 is a tumor suppressor protein which plays a key role to decide the fate of the cell with the help of its function as a key part of cellular signaling pathways [6] . During tumorigenesis, all the altered cellular processes within the cancer cell or outside the cell, in the surrounding environment, are controlled by p53 gene. p53 gene is located on chromosome 17q13.1. [9] , and plays an important role as tumor suppressor gene in the regulation of cell cycle, the stability of genome, cell differentiation as well as in apoptosis and finally, to cellular immortalization [10] . Transcriptional activation of wild-type p53 gene is required for a proper response after DNA damage, apoptosis or cell cycle arrest [11] . Therefore protein encoded by wild-type p53 gene is called tumor suppressor protein while protein produced as the result of mutation is abnormal and plays an important role in tumor formation in human [12] [13] [14] . Normal protein function of p53 is inactivated and its abnormal expression takes place when the mutation in p53 occurs which ultimately becomes the reason of cancer protein formation, which causes escape from the cell cycle regulation [14] Beside these tumour suppressor genes, there is a nuclear protein by the name of Ki67 which is associated with cell proliferation because observed during activate phases of the cell cycle from G1 phases to mitosis but not resting cell [21] [22].
However the molecular expression of the p53, p16, cyclinD1, ki67 proteins have been extensively investigated in different cancers and areas, but there is no research available for these cell cycle relative proteins and relationship together inesophageal cancer in Chaoshan area of China.
This research is conducted to investigate the expression of p53, p16, cyclinD1, ki67 protein molecules by immunohistochemistry in esophageal surgical tissue in the Chaoshan area. It will help to explore the molecular events involved in disease progression of EC in specifics area.
Material and Method

Collection of Specimens and DNA Extraction
Esophageal cancer specimens were obtained from surgical resection tissues which were pathologically diagnosed as esophageal cancer in the Department of Pathology, Jieyang People's Hospital of Guangdong Province from 2011 to 2013.
A total of 279 cases were reported. This specimen is a formalin-fixed paraffin-embedded tissue mass. The researchers cut 3 μm thick tissues for immunohistochemistry. Registration of patients' names, age and other basic information, electronic archiving. The average age of 279 esophageal cancer cases collected in this experiment is 63 ± 8, the ratio of male to female is 1.9:1.
Immunohistochemically
279 slices in 2 -3-μm-thick were cut from paraffin-embedded samples then these slices were dewaxed with xylene after depositing on coated glass slides. After this, The same procedure was used for p53, cyclinD1, and ki67 as for p16INK4a.
The interpretation of the positive signal was also same as p16INK4a immunostaining. 
Statistical Analyses
Results
EC Tissue Specimens and p53, p16, Cyclind1, ki67 Protein Expression
In this study, the expression of four proteins (p53, p16, cyclinD1, and ki67) was investigated in a total of 279 samples. For immunohistochemical analysis, out of 279 samples, 268 samples were used for p53 and ki67 while 265 samples were used for p16 and cyclinD1. Protein intensity of p53, p16, cyclinD1, ki67
and their location in the cell was evaluated by using Biemer-huttmann AE standard. The staining less than 5% was scored as negative (−), 5% -20% as weak positive (+), 20% -50% as positive (++) while more than 50% was considered as strongly positive (+++) (29) . And the result for P53, P16, cyclinD1 and ki67 were (65.7%, 39.2%, 69.1% and 83.5% respectively) as shown in (Table 1 , Figure 1(a) ).
Out of 265 specimens, 161 were immuno-negative and assigned 0 points for immunohistochemical results; 38 were weakly immunopositive and assigned 1 point; 35 were strongly positive in the immune system and assigned a value of 2 Table 1 and Figure 1(d) .
Statistical analysis showed that the immune response of p53 protein was positively correlated with p16 protein immunoreactivity, and the correlation coefficient of Pearson was 0.27, p = 0.00 ( CyclinD1 protein immunoreactivity was positively correlated with Ki67 protein immunoreactivity, Pearson correlation coefficient was 0.28, p = 0.00 (Table   6 ). Among them, 169 cases (64%) were immunopositive with cyclinD1 immunoreactive/ki67, 27 cases (9.1%) were immunological negative, 14 cases (5.3%)
were cyclinD1 immunpositive/ki67 negative, 54 cases (20.5%) were cyclinD1
immunopositive negative/ki67 positive.
There was no correlation between P16 protein immunoreaction and Ki67 protein immunoreactivity, Pearson correlation coefficient was 0.03, p = 0.62 > 0.05 (Table 7) .
These statistical analyses revealed that there was a positive correlation between p53 positive staining and p16, cyclinD1, ki67 staining at p < 0.05. CyclinD1 has the high correlation with ki67 at p < 0.05. A significantly inverse correlation was found between the expression of p16 and cyclinD1 but no correlation was found between p16 and ki67. Table 7 . Correlation analysis of Ki67 immune response and P16 immune response. 
Discussion
This study focused on expressions of the proteins (p53, p16, cyclinD1, and ki67) and relationships of these proteins together among esophageal cancer in Chaoshan area of Guangdong, China.
The different relationship between p53, p16, cyclinD1, and ki67 in expressions and in different cancers. [25] [26] [27] [28] [29] this difference even observed in subgroups of cancers [30] .
In esophageal cancer, even the overexpression of P53, Cyclin D1 and Ki67 and loss of expression of p16 have shown a similar regulation pattern [31] [31], but the expression rates of the proteins were different compared with our results.
This variation in rates of protein expression may correlate with clinic opathologic factors [30] or due to area and ethnicity of the population studied [31] [32]
[33].
In ESCC, the rate of expression of tp53 has shown variation in different areas.
There are significant geographical differences found in expression p53 especially among Western and Chinese patients as well as different areas of China [34] [35].
Our results show the high rate of tp53 expression in EC patients of Chaoshan, China. These results are similar as documented previously in other areas of
China as compared to Western areas [8] - [34] . The result of the present study is 65.7% and this rate is nearly similar to previously documented in Chinese patients study by Dong-Yu Wang which was 64% [34] . The results of this study are different from other studies as our results show a higher percentage than the This study showed 65.7% p53 positive expression, suggesting that most of the incidence of EC is related with abnormal expression of p53 protein. revealed the other studies that the p53 protein was increased with the increase in the degree of dysplasia [36] . p21 protein exhibited strong immunoreactivity in the immune response of p53-negative. It can be assumed that p21 protein is a downstream target protein. p53 protein plays a vital role in cell regulation pathway which is p53-dependent, so the regulation of former is induced by the later [37] . p21 protein cannot be induced to express in cells which have abnormal p53 function therefore, it cannot be detected which results in cell division and proliferation. In addition, p21 rely on CDKI which is an important member of the kinase family inhibitors. [38] . CyclinD1 protein expression level will rise in cells in contrast with low p21 expression. This causal logic can easily explain the experimental results in p53 immunoreactivity. In this experiment, The phenomena of CyclinD1 immune response was positively correlated and strong immune p53 positive cells also show cyclinD1 immunoreactivity. 34.3% of EC specimens showed negative p53 protein immune response. These tumors carcinogenic mechanisms are different from former due to different regulatory pathways, which may not be involved in p53. Mutated Rb gene and inactivation of the p16 gene may replace the functional inactivation of p53 in esophageal lesions.
39.2% of the tissue samples showed p16 protein immunoreactivity. Only 24.9% showed strong immune responses and most of the remaining manifestations negative immune. The more interesting results in our research are the significant negative correlation of cyclinD1 with p16 immunoreactivity immune response. Significant negative correlation is found in Immunoreactivity. Most of the specimens are found to have p16-negative and weak positive immune reactions. CyclinD1 showed positive or strong positive immune response. The reason is that p16 gene deletion and functional inactivation of cyclinD1 is inhibited which results in increased levels of cyclinD1 protein expression [39] [40] . These results indicate that high expression or lack of expression of p16 protein and cyclinD1 is common in presence of EC and the combining effect of both may accelerate tumorigenesis. In addition to the performance of p16 immunonegative/cyclinD1 immunoreactive tumor, there are also third characteristics of tumor immune response exhibited by p16/cyclinD1. They may also differ in carcinogenic mechanisms and pathways. Such as p16 immunopositive tumors, these tumors may occur when there are mutation and inactivation of tumor suppressor gene Rb. Abnormality of Rb genes is detected in many documents of soft tissue sarcoma in esophageal cancer, breast cancer, small-cell lung cancer. Presence of p16 protein expression in the tumor cells is also observed at the same time [41] [42] . Negative feedback loop model is proposed about pRb, p16 to explain this phenomenon. Under normal circumstances, pRb play role of phosphorylation through cyclinD1-CDK4 complex which leads to inactivation of pRb then induce transcription of p16 gene and corresponding protein is expressed and there is competitive binding of p16 protein and Cyclin D with CDK4. Inhibition of Rb protein phosphorylation results in dephosphorylation of the Rb protein to remain active state and anti-p16 transcription by inhibiting transcription and expression [37] [39] . This negative feedback regulatory pathway is damaged when the Rb gene has mutations and is inactive. Transcription of p16 gene cannot inhibit Rb, so the pRb protein expression or low expression of p16 protein will not be expressed in cells.
However the relation between Ki67 and P53, CyclinD1 and P16 is not well understood and there is no direct reaction between Ki67 and cell cycle proteins, CyclinD1 and P16, Figure 2 (https://string-db.org), our result demonstrates that the high correlation between this protein and P53 and CyclinD1 and no correlation of Ki67 and P16. but the more future study will suggest to explain the relationship between these proteins. 83.5% EC specimens showed ki67 protein and is the highest among four molecular markers which are found positive in the present study, but there is no ki67 immunoreactivity in corresponding normal tissues, suggesting that ki67 protein is highly expressed only in EC cells.
Conclusion
EC is a multi-step and complex process caused by the contribution of many factors. In this research, P53, P16, Cyclin D1 and Ki67 are the cell cycle relate Figure 2 . P53, P16, Cyclin D1 and Ki67 stringing. There is no direct relation between MKI67 (KI67) and cell cycle relative proteins ccnd1 (cyclin D1) and CDKN2A (P16). And a dim relation between KI67 and P53. and strong correlations between P53, P16, and CyclinD1.
